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1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

The Spring Creek watershed encompasses 375,351 acres in Dunn and Mercer Counties,
North Dakota Table 1 andrigure 1).For the purposes of this TMDthewatershedof the
impaired segmentomprise approximatelyd,849acres, which include 175,837 acres in Dunn
County and 118,012 acres in Mercer County. Spring Creek originates in the center of Dunn
County and flows through the center portion of Mercer County where it confluences with the
Knife River. SpringCreeld snpairedstreamsegments ligvithin the NorthwesterrGreatPlains
(43) level 111 ecoregion

Table 1. General Characteristics ofthe Spring Creek Watershed.

Legal Name SpringCreek

Stream Classification |ClasslA

Major Drainage Basin |MissouriRiver
8-Digit Hydrologic Unit 10130201

Counties Dunn and Merce€ounty

Level lll Ecoregion NorthwesternGreatPlains(43)
Watershed Area(acres) 293,849
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Figure 1. Spring Creek TMDL Listed Watershedin North Dakota.
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1.1 Clean Water Act Section 303(d) Listing Information

Based on the 2@ Section 303 (d) List of Impaired Waters Needing TMRPN®DoH,
2010), the NorthDakota Depament d Health(NDDoH) has identifieca 23.3mile
segment o5pring Creekrom Lake llo downstream to its confluence with North Creek
(ND-10130201028'S_00) a36.36 mile segmerdf Spring Creek downstream to its
confluence with Goodman Cre@D-10130201023S _00) and a28.56mile segment of
Spring Creeldownstream to itsonfluencewith the Knife RiverfND-10130201001-S_00)
as fully supportingbut threatened for recreational useie Tmpairmergaredue toE. coli
bacteria(Tables 2-4).

SegmentND-10130201001-S_00of Spring Creek wasriginally listedin the 2002 Section
303(d) Listfor fecal coliform bacteria impairmeng§egment®ND-10130201023S_00and
ND-10130201028S _00of Spring Creek were originally listed in the 1998 SecH868(d)

List for fecal coliform bacteria impairmer@urrently theS t a te@lécsliform bacteria
water quality standard has been eliminated and replaced with an E. coli bacteria water
quality standard. Thefore the TMDL forSpringCreekwill be writtenbased on the new

E. coli bacteria water quality standard. Please refer to Section 2.2 for more information
regarding thdacteriawater qualitystandards change.

Table 2. Spring Creek Section 303(d) Listing Information for Assessment Unit ID
ND-10130201028S 00 (NDDoH, 200).

Assessment Unit ID | ND-10130201028S 00

Waterbody Spring Creek from Lake llo downstream to its confluence
Description North Creek.

Size 23.3miles

Designated Use Recreation

Use Support Fully Supporting, buhreatened

Impairment E. coli Bacteria

TMDL Priority High
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Table 3. Spring Creek Section 303(d) Listing Information for Assessment Unit ID
ND-10130201023-S 00 (NDDoH, 2010).

Assessment Unit ID

ND-10130201023-S_00

Waterbody Spring Creelrom its confluence with North Creek
Description downstream to its confluence with Goodman Creek.
Size 36.36miles

Designated Use Recreation

Use Support

Fully Supporting, buThreatened

Impairment

E. coliBacteria

TMDL Priority

High

Table 4. Spring Creek Section 303(d) Listing Information for Assessment Unit ID
ND-10130201001-S 00 (NDDoH, 2010).

Assessment Unit ID

ND-10130201001-S_00

Waterbody Spring Creek from confluence with Goodman Creek
Description downstream to its confluence with tKaife River.

Size 28.56miles

Designated Use Recreation

Use Support

Fully Supporting, buThreatened

Impairment

E. coliBacteria

TMDL Priority

High

1.2Ecoregions

Final: September 2011
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Thewatershed for the Section 303(d) listed segmsieigihlighted in this TMDLUie within
theMissouri Plateay43a) andRiver Breakq43c) level IV ecoregiongFigure2). The
Missouri Plateau ecoregionassemiarid rolling plain of shale, siltstone, and sandstone
amongsbccasional buttes and badlands. Native grasslands persist in areas of steep or
broken topography, but they have been largely replaced by spring wheat and alfalfa over
most of the ecoregioifhe River Breakgcoregiorform broken terraces and uplands that
descend to the Missouri River providing a haven for wildlifée potential natural

vegetation for these ecoregions is migress prairie (blue grama, western wheatgrass, and
buffalograss) with juniper and deciduous trees on northfacing slopes andvomtttsnon

the floodplain area@JSGS, 2006).
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Figure 2. Level IV Ecoregionsin the Spring Creek TMDL Listed Watershed

1.3 Land Use

The dominantdnd use inthe watershed of th@pringCreekTMDL listedsegmergis
grasslandAccording to the 200 National Agricultural Statistical Service (NASS) land
survey data, approximate®g percenwof the land iggras¢and, 15 percents$small grain
agricultureand12 percent igasture, hay and alfalfalhe remaining Q percentis row
crops, developespace oil seedswaterwetland woodandsor fallow. The majority of the
crops grown consigif spring wheat, alfalfagorn, sunflowers, andurum wheat (Figure)3
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1.4 Climateand Precipitation

North Dakotabds climate is characterized by
scales, light to moderate irregular precipitation, plentiful sunshine, low humidity, and
nearly continuous wind. Its location at the geographic cefitdorth America results in a
strong continental climate, which is intensified by the mountains to the west. There are no
barriers to the north or south so a combination of cold, dry air masses originating in the far
north and warm humid air masses oraing in the tropical regions regularly overflow the
state. Movement of these air masses and their associated fronts causes near continuous
wind and often results in large day to day temperature fluctuations in all seasons. The
average last freeze in spgioccurs in late May. In the fall, the first 32 degree or lower
temperature occurs between September 10th and 25th. However, freezing temperatures
have occurred as late as riidne and as early as mAdigust. About 75 percent of the

annual precipitation fis during the period of April to September.

The climate of the region varies significantly depending on the season. Climate data for the
period of 1994 through 2@ was obtaineddm the North Dakota Agricultural Network
(NDAWN) monitoring statiorat Hazen, NDwhich is locatedevenmileswestof the

Spring Creekvatershed. The average daily temperature i$4@ith an average monthly
temperature of ® F in July and 3° F in JanuaryFigure 4) Average annual precipitation

is approximatelyl3inches for the regigmanging from 7.3 inches in 2004 to 19.2 inches in
2010(Figureb).
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Figure 4. Annual Average Air Temperature at Hazen North Dakota from 1994-201Q

North Dakota Agricultural Weather Network (NDAWN).

Yearly Total Rainfall
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1.5 Available Data

1.5.1E. coliBacteriaData

E. colibacteria samples were collectedrakelocations correspondingith each of
thethreeimpaired reacheaddresseth this TMDL. Monitoring site 38006@s located
at Zap, NDand is associated with assessment unit ID1D30201001-S_0Q
monitoring site 385416 is located ehalf mile south of Dunn Center, N&nd is
associated with assessmenttuDi ND-10130201028-S_00;and monitoring site
385417 is located three miles west and one anchalieniles north of Dodge, NBnd
is associated with N20130201023S_0Q All sites were sampled weekly or when
flow conditions were present during the estion seasofMay I°'i September 30)
by the Mercer County Soil Conservation District.

Tables 5-7 provide a summary d&. colimonthlygeometric mean concentrations, the
percentage of samples exceeding @6-U/100mL foreach montland the recreational
use assessment by monfthe monthlygeometric meak. coli bacteria concentration
and the percent of samples ove®4FU/100mlwerecalculated for each month (May
September) using those samples collected during each month in 20280#h

Table 5. Summary ofE. coli Bacteria Data for Site 380060Collected in 2008 and

2009
Percentage of
Geometric Mean Samples Recreational Use
Month N Concentration Exceeding 409 Assessment
(CFU/100mL) CFU/100mL
May 10 50 10% Fully Supporting
June 10 142 30% Not Supporting
Fully Supporting,
0
July 9 8 1% but Threatened
August 9 56 0% Fully Supporting
September | 9 70 0% Fully Supporting
Table 6. Summary ofE. coli Bacteria Data for Site 38&416Collected in2008 and
2009
Percentage of
Geometric Mean Samples Recreational Use
Month N Concentration Exceeding 4@ Assessment
(CFU/100mL) CFU/100mL
Fully Supporting,
0,
May 10 38 20% but Threatened
Fully Supporting,
0,
June 10 24 11% but Threatened
July 8 175 25% Not Supporting
August 8 19 0% Fully Supporting
September 9 30 0% Fully Supporting
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Table 7. Summary of E. coli Bacteria Data for Site 385417 Collected in 2008 and

2009
Percentage of
Geometric Mean Samples Recreational Use
Month N Concentration Exceeding 4@ Assessment
(CFU/100mL) CFU/100mL
May 10 33 0% Fully Supporting
June 10 79 10% Fully Supporting
Fully Supporting,
0,

July 9 105 25% but Threatened
August 8 33 0% Fully Supporting
September 9 35 0% Fully Supporting

1.52 Hydraulic Discharge

The discharge record for the period 12diD9was constructed using daihtained
from the USGS gauging station 063400fad TMDL segment ND10130201001-
S 00 The discharge record for the two upstream TMBgmsentsND-10130201

023S_00andND-10130201028S_0Q wasconstructedising the Drainage Area Ratio

Method(DARM) (Ries et al., 2000) and tlieschargeecord obtained for USGS

gauging statio®6340®M0. USGS gauging station 088000 is located ospring Creek

at Zap, North Dakotand is collocatewith water quality monitoring site 860

(Figurel).

2.0WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximum Daily Loads (TMDLS) be developed for

waters on a 303 ( d)dudl waste .

state

s Section

load allocations for point sources and load allocations for non point sources and natural

backgroundbo

such

t hat

t he

each pollutant or cause of impairmée., E. coli bacterig.

2.1 Narrative North Dakota Water Quality Standards

The North Dakota Departmeat Health has set narrative water quality standards that apply
to all surface waters in the State. The narrative general water quality standards are listed

below (NDDoH, 2Q1).

capacity of
exceeded. The purpose of a TMDL is to identify the pollutzed Feductions or other actions
that should be taken so that impaired waters will be able to attain water quality standards.
TMDLs are required to be developed with seasonal variations and must include a margin of
safety that addresses the uncertaintyheanalysis. Separate TMDLs are required to address

e All waters of the State shall be free from substaattegutable to municiga
industrial, or other discharges or agricultural practices in concentrations or

combinations that are toxic or harmful to humans, animals, plants, or resident

aquatic biota.

¢ No discharge of pollutants, which alone or in combination with other substances

shall:

t he

A

T

wat
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a.Cause a public health hazard or injury to environmental resources;

b. Impair existing or reasonable beneficial uses of the receiving water; or
c. Directly or indirectly cause conceations of pollutants to exceegbplicable
standards of theeceiving waters.

In addition to the narrative standards, the NDDoH has set biological goal for all surface
waters in the state. The goal states iAdthe
similar to that of sites or waterbodies determined kydigpartment to be regional
reference siltl)leso (NDDoH, 20

2.2 NumericNorth Dakota Water Quality Standards

Spring Creeks a ClassA stream. The NDDoH definition of a Clags $tream is shown
below (NDDoH, 2Q1).

Class IA- The quality of the waters in this class shaltle same as the quality of class |
streamsexcept thatvhere natural conditions exceed class | criteria for municipal and
domestic use, the availability of softening or other treatment methods may bescesd
determining whether ambient water quality meets the drinking water requirements of the
department

Effective January 201INDDoH revised theStatewater quality standarddn these latest
revisionsNDDoH eliminated the fecal coliform bacteria stiard retaining onlythe E. coli
bacteria standaridr the protection of recreational usebhis standards change was
recommended by the US EPA as E. coli is belidwoebe a better indicator of recreational
use risk (i.e., incidence of gastrointestidedease).

Table8 provides a summary of tlerrentnumericE. coli criteriawhich appiesto Class
IA streams. The E. colibacteria standard apg$only during the recreation seasoifMay
1 to September 30.

Table 8. North Dakota Bacteria Water Quality Standards for ClasslA Streams.

Parameter Standard
Geometric Mean Maximum?
E. coliBacteria 126 CFU/100 mL 409 CFU/100 mL

TExpressed as a geometric mean of representative samples collected during any consetayipe86d
2No more than tepercent of samples collected during any consecutiveéa3eriod shall individually exceed the
standard.

3.0 TMDL TARGETS

A TMDL target is the value that is measured to judge the success of the TMDL &ffini
targets must be based date water quality standards, but can also include site specific values
when no numeric criteria are specified in the standard. The following TMDL tardggpiiog
Creekis based on thBtatewater quality standard fd. colibacteria.

3.1Spring Creek Target Reductions in E. coli Bacteria Concentrations

Thethreereaches o8pringCreeklisted in this TMDL are impaired becauskEE. coli
bacteria Reaches NE10130201028-S_00, ND10130201023-S_00 andND-10130201
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001-S_00Oare listed as fullgupporting, buthreatened for recreational beneficial uses
becaus®f E. colibacteriacounts exceeding the North Dakota water quality standEnd.
North Dakota water quality standard tr colibacteria is a geometric mean concentration
of 126 CFU/100mL during the recreation seasonMéy 1 to September 30. Thus, the
TMDL target for this report i$26 CFU/100 mL. In addition, no more than ten percent of
samples collected fd. coli bacteriashould exceed 40CFU/100 mL.

While the standard is imeled to be expressed as theday geometric mean, the target is
based on th&26 CFU/100 mL geometric mean standard. Expressing the target in this way
will ensure the TMDL will result in both components of the standard being met and
recreational uses arestored.

4.0 SIGNIFICANT SOURCES
4.1 Point Source Pollution Sources

Within the Spring Creekvatershed, therarepermittedmunicipal point sourcefor the

cities ofDunn Center, Dodge and Golden Vall®&D. These facilities arepermitted

through the North Dakota Pollutant Discharge Elimination System (NDPDES) Program.
Thecity of DunnCenter ND facility discharges intermittently intS8pring Creekgenerally
for short periods of timeFrom1990-2010the city ofDunn Centedischargel 18 times
(Appendix D. Each discharge last frot9 days and totaled 103r8illion gallons of
water.No E. coli bacteria data are availab®ewasteload allocatio(WLA) is given to the
Dunn Center facilityas described later in Sectiom5.Therehave been no discharges in
over 20 yearsor the Dodggpopulation 125and Golden Valleypopulation 189)

facilities, and as such, tWLA for these wastewater facilities is zero.

There are neonfined animal feeding operatiorGAFOs) in the TMDL watershed of

Spring CreekThere are three permitted medi@@d1-999 animal unit Aus]) animal

feeding operationsAFOs) in the watershed, however all three AF&)s zero discharge
facilities and are not deemed a significpoint source of Ecoli bacteria loadingt

Spring CreekThere are several unpermitted AFOs in the watershed, but the exact location
and number of these operations is unknown.

4.2 Nonpoint Source Pollution Sources

The data collected during the water quality assessimeicate that the primary nonpoint
sources foE. colibacteria (an indicator atater borngpathogens) ithe Spring Creek
watershed are as follows:

¢ Runoff of manure from cropland and pasture if there is knowledge of manure being
applied;

¢ Runoff of mamire from animal feeding areas;
Direct deposit of manure int®pring Creelby livestock; and

e Background levels associated with wildlife

The data collected during the watershed assessment indicate that the primary contributors
of E. colibacteria for thevatershed are unpermitted animal feeding areas located in close
proximity to Spring Creeland livestock grazing and watering directly in and adjacent to
Spring Creek
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With agriculture being the predominant land use, farms and ranches are locatedotirough
the watershed. Livestock production is a dominant agricultural practice in the watershed.
The North Dakota Agricultural Statistics Service indicates that out of 53 counties in North
Dakotg Dunn Countyranked 3rcandMercer County ranked8th in livestock production
(NASS, 200).

Wildlife may also contribute to the. colibacteria found in the water quality samples, but
most likely in a lower concentration. Wildlife are nomadith fewer numbers
concentrateth a specific area, thus decreagthe probability of their contribution of fecal
matter in significant quantities.

Septic system failurenight contribute to thée. colibacteria in the water quality samples.
Failures can occur for several reasons, although the most common reason is improper
maintenance (e.gage, inadequate pumping). Other reasons for failure include improper
installation, location and choice of syste Harmful household chemicals can also cause
failure by killing the bacteria that digest the waste. While the number of systems that are
not functioning properly is unknown, it is estimated that 28 percent of the systems in North
Dakota are failing (USEBA, 2002).

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage between the water quality target and the
identified source or sources of the pollutant (Ee.colibacteria) to determine the load reduction

needed to med¢he TMDL target. To determine the cause and effect relationship between the
water quality target and the identified sourc

The loading capacity or total maximum daily load (TMDL) is the amount of a pollutgni(e.

coli bacteria) a waterbody can receive and still meet and maintain water quality standards and
beneficial uses. The following technical analysis addressds i bacteria reductions
necessary to achieve the water quality standards fargetcoli bacteriaof 126 CFU/100 mL

with a margin of safetgf 10 percent

5.1Mean Daily Stream Flow

In westcentralNorth Dakota, rain events are variglgenerallyoccurring during the

months of April through August. Rain events can be sporadic and heavy or light, occurring
over a short duration. Precipitation events of large magnitude, occurring at a faster rate than
absorption, contribute to high runoff eveniithese events are represented by runoff in the

high flow regime. The medium flow regin@eoistand dryconditions as depicted in

Figures 6-8) is represented by runoff that contributes to the stream over a longer duration.
The low flow regime is charactstic of drought or precipitation events of small magnitude

and do not contribute to runoff.

The discharge record for TMDL segment NID130201001-S 00 wagonstructed using
dataobtainedfrom the USGS gauging station located at Zap, ND (06340000), wisle t
discharge record for the two upstream TMEgsentsND-10130201023S_00andND-
10130201028S_00,wasconstructedising the Drainage Area Ratio Method (DARM)
(Ries et al., 2000) using tlikschargeecord obtained for the downstream USGS gauging
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staton 06340000 as the index statidine DARM assumes that the streamflow at the
ungauged sit@) is hydrologically similar (same per unit area) to the stream gauging station
used as an indeXhis assumption is justified since the ungaugjéss (385416 and

385417) ardocated upstream of thedex station(06340@M0) on Spring Creek

Drainageareafor the ungauged s#€¢385416 and 3854)7and index station @B400M)

were determined through GIS using digital elevatimdels (DEMs) Streamflowdata for
the index station063400®) was obtained from the USGS Water Science Center website
from 19902009 The index station063400®) streamflowdata vas therdivided bythe
drainage area to determine streamflows per unit area at the index stdtase values are
then multiplied by the drainage arkea the ungauged sis¢o obtain estimateflow

statistics for theingaugedites.

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundation for the load duration curvenubed i
TMDL. Flow duration curve analysis looks at the cumulative frequency of historic flow
data over a specified time period. A flow duration curve relates flow (expressed as mean
daily discharge) to the percent of time those mean daily flow valueseawemet or
exceeded. Theusefper cent of (ike.jdorationd proviees alunifbron scale
ranging from O to 100 percent, thus accounting for the full range of streamféiothe

period of record Low flows are exceeded most of the timejleriood flows are exceeded
infrequently (USEPA, 2007).

A basic flow duration curve runs from high to low (0 to 100 percent) along-éxésxvith

the corresponding flow value on theyis (Figureg). Using this approach, flow duration
intervals are gxressed as a percentage, with zero corresponding to the highest flows in the
record (i.e., flood conditions) and 100 to the lowest flows in the record (i.e., drought).
Therefore, aslepicted in Figur®, aflow duration interval otwenty(20) percent,

as®ciated with a stream flow df8 cfs, implies thaR0 percent of all observed mean daily
discharge values equal or excd&rtfs.

Once the flow duration curve is developed for the stream site, flow duration intervals can
be defined which can be used as a general indicator of hydrologic condition (i.e. wet vs dry
conditions and to what degpeeThese intervals (or zones) provide aiddial insight about
conditions and patterns associated with the impairntertd|i bacteria in this case)

(USEPA, 2007). As depicted in Figuethe flow duration curve was divided irftmur

zones, one representing high flos20 percen}, another fo moist conditiors (20-50

perceat), one for dry conditioa(50-80 percentland one for low flows80-100 percent).

These flowintervals were defined by examining the range of flows for the site for the
period of record and then by looking for naturadks in the flow record based on the flow
duration curve plot (Figus6-8). A secondary factor in determining the flow intervals
used in the analysis is the numbeEofoli bacteriaobservations available for each flow
interval.
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Figure 6. Flow Duration Curve for Spring Creek Monitoring Station 380060.
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Figure 7. Flow Duration Curve for Spring Creek Monitoring Station 385417.
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Figure 8. Flow Duration Curve for Spring Creek Monitoring Station 385416.
5.3 Load Duration Analysis

An important factor in determining NPS pollution loads is variability in stream flows and
loads associated with high and low flow. To better correlate the relationship between the
pollutant of concern anithe hydrology of theSection303(d) TMDL listed segmeist a load
duration curve was developéat SpringCreek The load duration curgdor the tiree

TMDL listed reachesverederived using thé&. colibacteria TMDL target 0126 CFU/100

mL and the flows generated as described in Sexfidnand 5.2

Observed irstreamE. colibacteriadata obtaineflor monitoring sites 380060, 38541and
385416from 2008 and 2009Appendix A)were converted ta pollutant loady
multiplying E. colibacteria concentrations by theean daily flowfor the site on the day
the sample was collecteahd a conversion factor. These loads are plotted against the
percent exceeded of the flow on the day of sample colledtigares 9-11). Points plotted
above thel26 CFU/100 mL target curve exce#tk Stae water quality target Points
plotted below the curve are meeting Btatewater quality target 0126 CFU/100 mL.

Foreachflow interval or zonavith multiple data points above the load duration cuave
regression relationship was developed betwbkersamples which occur above the TMDL
target (26 CFU/100 mL) curve and the corresponding percent exceeded flow. The loa
duration curve for sige380060, 385417 and 3854 tépicting a regression relationship for
each flow interval are provided in Figes9 throughll. As there vasonly oneE. coli
bacteria concentration above the TMDL target inrtteestandlow flow regime forsite
380060, dry and low flow regime for site 385417, and moist and dry flow regime for site
385416 thesingle data point wassed to derive the existing load foo#eflow regimes.
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The regression lines fdlow regimes withmultiple E. coli bacteria concentrations above
the TMDL target wes then used with the midpoint of the percent exceeded flow for that
interval to calculate the existirig} colibacteria load for that flow interval. For example, in
the example provided in Figugethe regression relationship between obseBvecbli
baderia loading and percent exceeded flow fortilgt condition and dry condition flow
intervak are:

E. colibacteridoad (expressed as 10FUdday) = antilog (Intercept (Slope&Percent
Exceeded Flow))

Where the midpoint of thieigh conditionintervalfrom O to 20 percent islO percent, the
existingE. colibacteridoad is:

E. colibacteridoad (10 CFUdday) = antilog $.96 + (-10.32*0.10))
= 85,210x 10’ CFUs/day

Where the midpoint of the dry condition interval fr&®to 80 percent iS5 percent, the
existingE. colibacteridoad is:

E. colibacteridoad (1d CFUdday) = antilog 4.02 + (-0.82%0.65))
= 3,089x 10’ CFUs/day

The midpoint for the flow intervals is also used to estimatd MBL targetload. In the
case of the previous examples, the TMDL tatgatl for the midpoints atO and 65
percent exceeded flow derived from @#6 CFU/L00 mL TMDL target curves arkElL 716
x 10’ CFUs/day and2,158x 10’ CFUs/dayrespectively

High Moist Dry Low

Criterialine

® Samples

Load (107 CFU /Day)

—High

—Dry

Percent Exceeded Flow

Figure 9. E. coli BacteriaLoad Duration Curve for Spring Creek Monitoring Station
380060 The curve reflects flows collected from 19D-2009
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Figure 10. E. coli BacteriaLoad Duration Curve for Spring Creek Monitoring
Station 3&b417. The curvereflects flows collected from 190-2009
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Figure 11. E. coli BacteriaLoad Duration Curve for Spring Creek Monitoring
Station 3&%416 The curve reflects flows collected from 19-2009
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5.4 Waste Load Allocation (WLA) Analysis

According to the NDPDE®ermit forthe city ofDunn CenterND, the facility is allowed

to dischar ge on adscha@gemoniterieagdrepd@MRpiradisates . T h e
this wastewater treatment system averages discharges once pdésgsat.on DMR data,
averagaaily disharge for the year990-2010 is 156 million gallons per day during the
intermittent discharge (Appéix D). Since nce. coli bacteria data are collected for this

site, the system is also assigned the water quality standards vaR@@FU/100mL for

this TMDL.

The wasteload allocation(WLA) for Dunn CenterND was determined by taking the
median discharge and multiplying by the assuigecbli bacteria concentration a6
CFUs/100mL, times appropriate conversion factors.

WLA = 1.56 million gallons/ day *126 CFUs/100mL

= 1.56 million gallons/day * 3.7854 L/gal*1000mL/L126CFUs/100mL
= 74.4x 10’ CFUs/day

5.5 Loading Sources

The load reductionseeded foSpringCreekE. colibacteria TMDL cargenerallybe
allotted tononpointsources. Based on the data available, the general fobestof
management practiceBNIPs) andload reductions for the listed waterboghould be on
unpermittedanimal feedingperationsandriparian grazingdjacent to or iclose
proximity to SpringCreek

Significant sources d&. colibacteridoading were defined a®npointsource pollution
originating from livestock. One of the more important concerns regandingointsources

is variability in stream flows. Variable stream flows often caiiferent source areas and
loading mechanisms to dominate (Cleland, 2008 .previously describedour flow

regimes (i.e., high, moist,dry and lowconditiong wereselected to represent the hydrology
of the listed segmesiton Spring Creelwhen applicale (Figures 9-11).

By relating runoff characteristics to each flow regime one can infer which sources are most
likely to contribute tcE. colibacteridoading. Animals grazing in the riparian area
contributeE. colibacteria by depositing manure whérbas an immediate impact on water
quality. Due to the close proximity of manure to the stream or by direct deposition in the
stream, riparian grazgnimpacts water quality at high flow or under moist and dry
conditions(Table9). In contrast, intensive grazing of livestock in the upland and not in the
riparian area has a high potential to impact watedity at high flows andthedium impact
under moistind dryflows (Table9). Exclusion of livestock from the ripariamea

eliminates the potential of direct manure deposit and therefore is considered to be of high
importance at all flows. However, intensive grazing in the upland creates the potential for
manure accumulation and availability for runoff at high flows amigh pdential for E.

coli bacteria contamination.
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Table 9. Nonpoint Sources of Pollution and Their Potential to Pollute at a Given Flow

Regime

Flow Regime

Nonpoint Sources
P High Flow Moist Dry
Conditions Conditions

Riparian Area Grazing (Livestock) H H
Animal Feeding Operations M L
Manure Application to Crop and M L
Range Land

Intensive Upland Grazing (Livestock H M L

Note: Potential importance abnpointsource area to contribuke coli bacteria loads under a giveow regime.(H:

High; M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY

6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the U.S. Environmental Protection Agency

(EPA) regul atio

ns

require

t hat

ATMDLSs

shall

andmaintain the applicable narrative and numerical water quality standards with seasonal
variations and a margin of safety which takes into account any lack of knowledge
p between offl uen
safety (MOS) can be either incorporated into conservative assumptions used to develop the

TMDL (implicit) or added to a separate component of the TMDL (explicit).

concerning the

To account for the uncertainty associated with known sources and the load reductions
necessary to reach the TMDL target 826 CFU/100 mL, a ten percent explicit margin of

r el

ationshi

safety was used for this TMDLThe MOS was calcutad as ten percent of the TMDIn
other words ten percent of the TMDL is set aside ftbenload allocation as a MOShe

ten percent MOS was derived by taking the difference between the points on the load

duration curve using the26 CFU/100 mL standard and the curve using th@ @FU/100

mL.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associatpdations require that a
TMDL be established with seasonal variations. $pangCreekTMDL addresses
seasonality because the flow duration curve was developed2syegrs of USGS gauge
data encompassing all 12 months of the year. Additionally, #terwuality standard is
seasonally based on the recreation season from May 1 to September 30 and controls will be
designed to redude. colibacteridoads during the seasons covered by the standard.
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7.0 TMDL

Table10 provides an outline of the critical elements of blaeteria TMDLfor the threeTMDL
listed segmentsTMDLs for Spring CreeKND-10130201001-S_0Q ND-10130201023-S_00
and ND10130201028S_00 aresummarizedn Tables 11 throughl3, respectivelyThe

TMDLs providea summary of average daily lodalg flow regimenecessary to meet the water
quality target (i.e. TMDL).The TMDL for each segment and flow regime proaaeestimate of
the existing daily load, an estimate of the average daily loads nectssaget the water quality
target (i.e. TMDUoad). TheTMDL load includes a load allocation from knowanpoint
sources and a 10 percent margin of safety.

It should be noted that the TMDL loads, load allocations, and the MOS are estimated based on
available data and reasonable assumptions and are to be used as a guide for implementation. The
actual reduction needed to meet the applicable water quality standards may be higher or lower
depending on the results of future monitoring.

Table 10. TMDL Summary for Spring Creek.

Category Description Explanation

Beneficial Use Impaired | Recreation Contact Recreation (i.e. swimming
fishing)

Pollutans E. coli Bacteria See Section 2.1

E. coli TMDL Target 126 CFU/100 mL Based on the current state water
guality standard for E. coli bacteri

Significant Sources NonpointSources No contributingPoint Sourcegn
Subwatershed

Margin of Safety (MOS) | Explicit 10%

The TMDL can be described by the following equation:
TMDL = LC = WLA + LA + MOS
where

LC = loading capacity, or the greatest loading a waterbody can receive without
violating water quality standards;

WLA = wasteload allocation, or the portion of the TMDL allocated to existing or future
point sources;

LA = load allocation, or the portion of the TMDL allocated to existing or future non
point sources;

MOS = margin of safety, or an accounting of the uncertainty about the relationship
between pollutant loads and receiving water quality. The mafgafety can be
provided implicitly through analytical assumptions or explicitly by reserving a
portion of the loading capacity.
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Table 11. E. coli Bacteria TMDL (10" CFU/day) for Spring Creek Waterbody
ND-10130201001-S 00 aRepresented by Site 3806Q

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions

Existing Load 85,210 5,481 3,089 8,613
TMDL 11,716 3,700 2,158 1,172
WLA 0 0 0 0

LA 10,54 3,330 1,942 1,055
MOS 1,172 370 216 117

'TMDL load is provided as a guideline faatershed management and BMP implementation.

Table 12. E. coli Bacteria TMDL (10’ CFU/day) for Spring Creek Waterbody

ND-10130201023S 00 aRepresented by Site 38417

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions

Existing Load 21,874 8,736 1,745 5,851
TMDL 7,959 2,513 1,466 796"
WLA 0 0 0 0

LA 7,163 2,262 1,319 716
MOS 796 251 147 80

'TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 13. E. coli Bacteria TMDL (10’ CFU/day) for Spring Creek Waterbody

ND-10130201028S 00 aRepresented by Site 38416

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions
Existing Load 23,095 18,676 4,269 956
TMDL 3,757 1,186 692 376
WLA 74.4 74.4 74.4 74.4
LA 3,307 993 548 264
MOS 376 119 69.2 37.6

'TMDL load is provided as a guideline for watershed management and BMP implementation.

8.0 ALLOCATION

The point source in the watershed is given a small wastaltmrtion based on its historic and

future projected discharges, population size, and State water quality standards. The remaining E.
coli load allocation for this TMDL is allocatéd nonpoint sources in the watershed. The entire
nonpointsource load is allocated as a single load because there is not enough detailed source
data to allocate the load to individual uses (e.g., animal feeding, septic systems, riparian grazing,
or waste management).

Nonpoint source pollution is a caifitutor to elevated total E. coli bacteria levels in the Spring
Creek watershed. The E. coli bacteria samples and load duration curve analysis of the impaired
reaches identified moist and low flow regimes for-8i@1.30201001-S, dry and low flow

regimes fo ND-10130201023-S and moist and dry flow regimés ND-10130201028-S as the

time of E. coli bacteria exceedences for the 126 CFU/100 mL targaeteduce NPS pollution
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for the high, moderate, and low flow regimes, specific BMPs are described in Section 8.1 that
will mitigate the effects oE. colibacteria loading to the impairedaches.

To achieve the TMDL targets identified in the repanill require the wide smad support and

voluntary participation of landowners and residents in the watershed. The TMDLs described in

this report are a plan to improve water quality by implemeri¥dsthrough nonregulatory
approacheBMPs are methods, measures, or practicasdre determined to be a reasonable

and cost effective means for a land ownerto meapoints our ce pol |l uti on cont
(USEPA, 2001). This TMDL plan is put forth asecomnendationfor what needs to be

accomplished fothe SpringCreekwatersled to restore and maintain its recreational uses. Water
guality monitoring should continue in order to measure BMP effectiveness and determine

through adaptive management if loading allocation recommendations need to be adjusted.

Controlling nonpoint sources is an immense undertaking requiring extensive financial and
technical support. Provided that technical/financial assistance is available to stakeholders, these
BMPs have the potential to significantly redieeoli bacteridoadng to SpringCreek. The

following sectiongdescribe in detail those BMPs that will red#cecoli bacteria levels ithe
SpringCreekwatershed

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to promote healthy water quality and riparian
areas through management of livestock and associated grazing land. Fecal matter from
livestock, erosion from poorly managed grazing, land and riparian areas can be a
significant source oE. colibacteria loading to surface water. Precipitation, plant cover,
number of animals, and soils are factors that affect the amount of bacteria delivered to a
waterbody because of livestock. These specific BMPs are known to meshprznt

source pollutionrom livestock.

Livestock exclusion from riparian aredkhis practice igstablishedo remove livestock
from grazing riparian areas and watering in the stream. Livestock exclusion is
accomplished through fencing. A reductiorsiream bank erosion can be expected by
minimizing or eliminating hoof trampling. A stable stream bank will support vegetation
that will hold banks in place and serve a secondary function as a filtenéopoint

source runoff. Added vegetation will ete aquatic habitat and shading for
macroinvertebrates and fish. Direct deposit of fecal matter into the stream and stream
banks will be eliminated as a result of livestock exclusion by fencing

Water well and tank developmeiencing animals from streaaccess requires and

alternative water source. Installing water wells and tanks satisfies this need. Installing
water tanks provides a quality water source and keeps animals from wading and defecating
in streams. This will reduce the probability oflpadenic infections to livestock and the

public.

Prescribed grazingrhis practice is useatincrease ground cover and ground stablility
rotating livestock throughout multiple fields. Grazing with a specified rotatiommzas
overgrazing and resulting erosion. The Natural Resource Conservation Service (NRCS)
recommends grazing systems to improve and maintain water quality and quantity.
Duration, intensity, frequency and season of grazing can be managed to enhantiewegeta
cover and litter, resulting in reduced runoff, improved infiltration, increased quantity of soll
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water for plant growth and better manure distribution and increased rate of decomposition,
(NRCS, 1998). In a study by Tiedemann et al. (1998), as peesbyn USEPA (1993), the
effects of four grazing strategies on bacteria levels in thirteen watersheds in Oregon were
studied during the summer of 198Results of the study (Tabld) showed that when

livestock are managed at a stocking rate of 19 a@earpmal unit month, with water
developments and fencing, bacteria levels were reduced significantly.

Table 14. Bacterial Water Quality Response to Four Grazing Strategies (Tiedemann

et al., 1988).
: Geometric Mean
Grazing Strategy Bacteria Count
Stratey A: | Ungrazed 40/L
Strategy B: | Grazing without management for livestock 150/L
distribution; 20.3 ac/AUM.
Strategy C: | Grazing with management for livestock distribution 90/L
fencing and water developments; 19.0 ac/AUM
Strategy D: | Intensive grazingnanagement, including practices t
attain uniform livestock distribution and improve
) , : 950/L
forage production with cultural practices such as
seeding, fertilizing, and forest thinning; 6.9 ac/AUV,

Waste management systeWwlaste management systems can be effective in controlling up
to 90 percent dbacteridoading originating from confied animal feeding areas (Table

15). A waste management system is made up of various components designed to control
nonpointsource polltion from corcentrated animal feeding operations (CAFOs) and

animal feeding operations (AFOs). Diverting clean water from the feeding area and
containing dirty water from the feedimgea in a pond are typical practices of a waste
management system. Maethandling and application of manure is designed to be
adaptive to environmental, soil and plant conditions to minimize the probability of
contamination of surface water.

Table 15. Relative Gross Effectivenedof Confined Livestock Control Measures
(Pennsylvania State University, 1992a).

b Runoff® Total® ‘_I'otald Sediment Fecal
Practice’ Category  , ' Phosphorus Nitrogen (%) Bacteria

(%) (%) (%)
Animal Waste Systefmn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strip$ - 85 NA 60 55
TerraceSystem - 85 55 80 NA
Containment StructurBy - 60 65 70 90

NA = Not Available.

a Actual effectiveness depends on gfeecific conditions. Values are not cumulative between practice categories.
b Each category includes several specific types of practices.

¢ - = reduction; + = increase; 0 = no change in surface runoff.

d Total phosphorus includes total and dissolved phosphorus; total nitrogen includes-NrgamimoniaN and nitrateN.
e Includesmethods for collecting, storing and disposing of runoff and pregessrated wastewater.

f Specific practices include diversion of uncontaminated water from confinement facilities.

g Includes all practices that reduce contaminant losses using vegetativel measures.

h Includes such practices as waste storage ponds, waste storage stamciweeste treatment lagoons.
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8.2 Other Recommendations

Vegetative filter stripVegetated filter strips are used to reduce the amount of sediment,
particulate organics, dissolved contaminants, nutrients, and in the case of this EMDL,
coli bacteria to streams. The effectiveness of filter strips and other BMPs in rer&oving
coli bacteria is quite successful. Results from a study by Pennsylvania State University
(19929) as presented by USEPA (1998)iggest that vegetative filter strips are capable of
removing up to 55 percent bacteridoading to rivers and streams (Takk®). The ability

of the filter strip to remove contaminants is dependent on field slope, filter strip slope,
erosion rate, amount and particulate size distribution of sediment delivered to the filter
strip, density and height of vegetation, and runoff vawassociated with erosion
producing events (NRCS, 2001).

Septic Systernii Septic systems provide an economically feasible way of disposing of
household wastes where other means of waste treatment are unavailable (e.g., public or
private treatment facilit&€. The basis for most septic systems involves the treatment and
distribution of household wastes through a series of steps involving the following:

A sewer line connecting the house to a septic tank

A septic tank that allows solids to setild of the effluent

A distribution system that dispenses the effluent to a leach field
A leaching system that allows the effluent to enter the soil

el

Septic system failure occurs when one or more components of the septic system do not
work properly and untreated waste or wastewater leaves the system. Wastes may pond in
the leach field and ultimately run off directly into nearby streams or percolate into
groundwater. Untreated septic system waste is a potential source of nutrients (nitrogen and
phosphorus), organic matter, suspended solids, and fecal bacteria. Land application of
septic system sludge, although unlikely, may also be a source of contamination.

Septic system failure can occur for several reasons, although the most commonsreason i
improper maintenance (e.@ge, inadequate pumping). Other reasons for failure include
improper installation, location and choice of system. Harmful household chemicals can
also cause failure by killing the bacteria that digest the waste. Whileithieen of

systems that are not functioning properly is unknown, it is estimated that 28 percent of the
systems in North Dakota are failing (USEPA, 2002).

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirement of this TMDL, a ltaqoly ofthe TMDL for
SpringCreekand a request for commenasmailed to participating agencies, partners, amd
those who request a copy. Those included in the mailing of a hardveoess follows:

MercerCounty Soil Conservation District

Dunn CountySoil Conservation District;

MercerCounty Water Resource Board

Dunn County Water Resource Board;

Natural Resorce Conservation Servic8tate Officg; and
U.S.Environmental Protection AgenciRegion VIIL
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In addition to mailing copiesf this TMDL for Spring Creekto interested parties, the TMDL
wasposted on the North Dakota Department of Health, Division of Water Quality web site at
http://www.ndhealth.gov./WQ/SW/Z2 TMDL/TMDLs Under PublicComment/B Under Public
Commment.html A 30 day public notice soliciting comment and participatd@salso

published in thddunn County Herald and the Hazen Star

Comments were only received frdu® EPA Region 8, which were provided as part of their
normal public notice review (Append&) . The NDDoHO6s response to
provided in Appendi¥.

100 MONITORING

As stated previouslyt should be noted that the TMDL loads, load allme, and the MOS are
estimated based on available data and reasonable assumptions and are to be used as a guide for
implementation. The actual reduction needed to meet the applicable water quality standards may
be higher or lower depending on the resaftBiture monitoring.

To insure that th8MPs and technical assistance that are implemented as part of the Section 319
Spring Creelwvatershed projectra successful ineducingE. colibacteria loadingo levels

prescribed in this TMDL, water quality monitorimgll be conducted in accordance with an
approved QualityAssurance Project Plan (QAPFA. QAPP will bedevelopedn the fall of

2011as part of this watershed restoration project that deta&iladtv, when and where

monitoring will be conducted to gather the data needed to document success in meeting the
TMDL implementation goal(s).

11.0TMDL IMPLEMENTATION STRATEGY

In response to the Spring Credlkatershed Assessment and in anticipatiorisf completed

TMDL, local sponsors successfully applied for and received Section 319 funding &prihg
CreekWatershedProject Beginning in2012 local sponsorwiill providetechncal assistance

and implemenBMPs designed toeducekE. colibacteridoadings andhelp resore the beneficial

uses ofSpringCreek(i.e., recreation). As the watershed restoration project progresses, water
quality datawill be collected to monitor and track the effects of BMP implementation as well as

to judge overall sucss of the project in reducirtg colibacteria loadings. As the data are

gathered and analyzed, watershed restoration tasks will be adapted, if necessary, to place BMPs
where they will have the greatest benefit to water quality and in meeting the TMOdk)goal
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Appendix A
E. coli Bacteria Data Collected for Sites
380060,385416 and 3854172008 and 2009)



May June July August September
380060 5/4/2008 10 | 6/2/2008 70 | 7/8/2008 60 | 8/4/2008 90 | 9/2/2008 90
5/12/2008 20 | 6/9/2008 90 | 7/15/2008 80 | 8/12/2008 100 | 9/9/2008 30
5/19/2008 100 | 6/16/2008 160 | 7/22/2008 150 | 8/18/2008 10 | 9/15/2008 40
5/20/2008 120 | 6/23/2008 20 | 7/28/2008 800 | 8/25/2008 20 | 9/22/2008 30
5/27/2008 160 | 6/30/2008 10 | 7/29/2008 240 | 8/4/2009 130 | 9/29/2008 380
5/4/2009 10 | 6/1/2009 60 | 7/6/2009 50 | 8/12/2009 250 | 9/8/2009 90
5/6/2009 10 | 6/9/2009 1100 | 7/15/2009 20 | 8/18/2009 60 | 9/16/2009 120
5/11/2009 20 | 6/16/2009 1700 | 7/21/2009 40 | 8/25/2009 60 | 9/22/2009 100
5/26/2009 1400 | 6/22/2009 2400 | 7/28/2009 40 | 8/31/2009 40 | 9/30/2009 30
5/27/2009 100 | 6/29/2009 60
Geomean 50.48343826) 141.6721836 77.5493872 56.09622656) 70.44513195|
% Exceeded 409
CFU/100 mL 10 30 11 0 0
Recreational Use FS NS FST FS FS
Number of Samples 10 10 9 9 9
FS-Fully Supporting, FSTFully Supporting, but Threatened and-N8t Supporting
May June July August September
385416 5/4/2008 10 | 6/2/2008 10 | 7/8/2008 380 | 8/4/2008 90 | 9/2/2008 260
5/12/2008 10 | 6/9/2008 10 | 7/15/2008 50 | 8/12/2008 10 | 9/9/2008 40
5/19/2008 10 | 6/16/2008 10 | 7/22/2008 20 | 8/18/2008 60 | 9/15/2008 60
5/20/2008 30 | 6/23/2008 30 | 7/28/2008 360 | 8/25/2008 10 | 9/22/2008 10
5/27/2008 800 | 6/30/2008 10 | 7/29/2008 10 | 8/4/2009 10 | 9/29/2008 70
5/6/2009 10 | 6/1/2009 30 | 7/15/2009 800 | 8/12/2009 40 | 9/8/2009 80
5/11/2009 30 | 6/9/2009 30 | 7/21/2009 70 | 8/18/2009 10 | 9/16/2009 10
5/26/2009 410 | 6/16/2009 10 | 7/28/2009 1700 | 8/25/2009 10 | 9/22/2009 10
5/27/2009 40 | 6/22/2009 30 8/31/2009 10 | 9/30/2009 10
6/29/2009 800
Geomean 37.54194439 24.05234921 175.1384228 18.9127734 29.98572207|
% Exceeded 409
CFU/100 mL 20 11 25 0 0
Recreational Use FST FST NS FS FS
Number of Samples 9 10 8 8 10
FS-Fully Supporting, FSTFully Supporting, but Threatened and-N8t Supporting
May June July August September
385417 5/4/2008 10 | 6/2/2008 70 | 7/8/2008 70 | 8/4/2008 20 | 9/2/2008 50
5/12/2008 70 | 6/9/2008 40 | 7/15/2008 100 | 8/18/2008 50 | 9/9/2008 40
5/19/2008 10 | 6/16/2008 10 | 7/22/2008 70 | 8/25/2008 10 | 9/15/2008 10
5/20/2008 10 | 6/23/2008 20 | 7/28/2008 800 | 8/4/2009 210 | 9/22/2008 360
5/27/2008 10 | 6/30/2008 50 | 7/29/2008 140 | 8/12/2009 80 | 9/29/2008 10
5/4/2009 10 | 6/1/2009 390 | 7/6/2009 800 | 8/18/2009 30 | 9/8/2009 380
5/6/2009 50 | 6/9/2009 1100 | 7/15/2009 60 | 8/25/2009 10 | 9/16/2009 10
5/11/2009 90 | 6/16/2009 100 | 7/21/2009 20 | 8/31/2009 60 | 9/22/2009 30
5/26/2009 380 | 6/22/2009 160 | 7/28/2009 40 9/30/2009 10
5/27/2009 140 | 6/29/2009 50
Geomean 33.29831203 79.11713116| 105.1920245 32.71333683 34.90168191
% Exceeded 409
CFU/100 mL 0 10 25 0 0
ig;‘iiﬂ?e”ﬁ' Use Fs FS FST FS FS
Number of Samples 10 10 9 8 9

FS-Fully Supporting, FSTFully Supporting, buThreatened and NNot Supporting



Appendix B
Flow Duration Curves for
Sites 380060, 385416 and 385417
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Appendix C
Load Duration Curve, Estimated Loads, TMDL Targets,
and Percentage oReduction Requiredfor
Sites 380060, 385416 and 385417






